Searching PAJ 



Page 1 of 2 



_ * 



PATENT ABSTRACTS OF JAPAN 



(11)Publication number : 



2003-173154 



(43)Date of publication of application : 20.06.2003 



(51)lnt.CI. 



G09F 9/30 
G09G 3/20 
G09G 3/30 
H01L 21/336 
H01L 29/786 
H05B 33/14 



(21)Application number : 2002-102591 



(22)Date of filing : 



04.04.2002 



(71 Applicant : SANYO ELECTRIC CO LTD 

(72)lnventor : MATSUMOTO SHOICHIRO 

SANO KEIICHI 



(30)Priority 

Priority number : 2001 303768 Priority date : 28.09.2001 Priority country : JP 



cs 



» 

4 



SL 




VL 



20 



(54) SEMICONDUCTOR DEVICE AND DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a structure 
capable of supplying stable electric power to elements to 
be driven. 

SOLUTION: Each pixel arranged in a matrix form is 
provided with an organic EL element 50, a 1st TFT 10, a 
2nd TFT 20, a holding capacitor CS, and a 3rd TFT for 
resetting. The 1st TFT 10 fetches a data signal 
according to a gate signal. The drain of the 2nd TFT 20 
is connected with a driving power source line VL and the 
source thereof is connected with the organic EL element 
50, and the 2nd TFT 20 receives the data signal to the 
gate and controls a current supplied from driving power 
source Pvdd to the organic EL element 50. The 1st 
electrode 7 of the holding capacitor CS is connected with 

the gate of the 2nd TFT 20 while the 2nd electrode 8 thereof is connected with the source of 
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the 2nd TFT 20 and the organic EL element, and holds Vgs of the 2nd TFT 20. The 3rd TFT 
30 fixes the 2nd electrode potential when charging the holding capacitor CS. 
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^ J: 19 x ^T F T 2 0 (Df^SlS 1 6 \CM *^Cle)c7)^ 0 
/^U— 1fdSRg»Six5nrffitt3&Si«i*?), TFT20O 

[0054] »:^epi^^^[Hl^^ L cD^®S^^-ov^T 

JElcH7Sr#fl8bTIJiW-r5o 0 7 (a) ~ (c) \Ctf 
40 i~J:5^. **JSm«8T-tt, mi, I2MI3TFT 
10, 20, 3 Ocmv-ffrty— hm^i (2, 24, 3 
2) tf. P5lc^-hJfe^K4Sr^A/T-|gSlg (6, 1 
6, 3 6) <D±jj\cmU£tlit^t>*$>Z> bm 
<DTFT«3S36S«fflSttTV>S ( t *>^Ay^ h f 

[0055] mi, %2 mim 3TFT10, 20, 3 
0<D#!Elb/I6, 16, 3 6 tete, $7*f£E<nWM& 
gtMliCMLta-S i Sr. m—<DU—*fT~- 
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K-^*ttT*5 0, ^ffttnch-TFTitt*^ 
[0056] glTFTl 0t?lt h9^f>4 0^ 

^cy^^-^«Je©TFT3^s^si^-cv^5 0 ten/i 

P5fcOi£W\ rrtltyv (P) *iT(05Ftt«jdS K— 10 
c h-TFT^«/££;ft/0>3o 

[0057] ilTFTlO^ KW>H*6 d «u » 

1 TFT l 0^firiBloT»ASir«JimiUkKi 4c£> 

[0058] S1TFT1 0(Oy— *m%Z6 s te, ft«P 

^tc s i s« 7 lt^s 0 » i 7 
7, y—hiftaai4«:«^mftofc«i**fiw 

§fCs^S^LtV^5o Illffi7ttl2TFT20 
CtBflbJB 1 6) KKt* Sj^gB^2 6Sr^b 
SS2TFT2 0<D^-h«;ffi2 4£SJR£:h/T^ 

5o K2ftB8Ht, r cog! 2 8 Xtfy — h® 

112. b9>f ^4 0*r«oT»rt**t6JilBlftlMi 

^$tt5*iiS3KBBH3 4tc±oT. ^3 TFT 3 0 
OKKy36di, !2TFT20(Dy^l6s 30 
tlELif5 0©»aii-5|S6ffi5 2tCg^jKSnX 

[0 0 5 9] 2O(DS2TFT2 0©illl6ft ^ 
- MS 2 4 ©T*^f t l 6 c T?, 
CNEl 6 c©pf«fctt % y v (P) fciftf)^ 

6s»^^, nch-TFT«^tV>5 0 2 
o£>|| 2 T F T 2 0 K W Vffi* 16dft HI 6 X 
tfH]7 (b) <Ofl»|-ef43[v>^#iit?fc9. JHRIi^ilKRl 

4 ATJVf— MfiflUR4 P 1 o(D^ii=t ^ 40 

^4 4 irgSRStbTl^o — lS\ 2o©f2TFT20 

<Dv—*m&i 6 stt. ^n^etb, jhhh&hbei 4xt* 
netw)t4^Hp*ftfc3^^^ /v^-rrbT 

[0060] !3TFT30ft 07 (c) \C^rtX 5 

^ siwi2TFTio, 20 km&m\zmm<Dm 

f&\^ ytjxf^V (RSL) 46i- #c£>^— 

ft 3 2©T*^f t ^;^3 6 c ^-y^/HS 

«36c ^&if©^»Eife^ K— ^SttTV so 
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-^®«3 6 sM KW^ffl«3 6 d^MSll, n 
c h-TFT#«j«£jh/CV^ 0 

[0 0 6 1] I3TFT3 OCDV — *ffi$c3 6sfi, I 
1 4 & h &jftffi£ 4 \Z m P S ttfc *ls9 9 

b^/w^tty^iii^fffit5ti7^y (s 

L) 4 8 k&tfffc&tlX^Zo £fc, S3TFT30WK 
WV««3 6 dtt, • IRII&JIURl 4Xtf^--h|&|RBI 

4 (dgfi p $ ttfc ny^|> Tfrsu&fr UT K W ^®ft 

[0062] IlTFTl 0 <D*f^~ 2 h 9 

-TV40) , l2TFT20^ht(l24 (SffEA 
2 6^?>(DBai|RSP*^tf) , f 3TFT30©^M 
i32 (Jtyh7>fy4 8) »tfft»*tCsOi2 

>^*fc*jft/cv^ 0 s=fc, f-^7^y4 2, 

iS7>fy44, *49>f ^4 8Xt5*aSg3KBB»3 4, 

S2TFT2 0©y-7S«l 6 s tCgaK£*L5#iiffi 
JRiB*ft3 4tt x tmtiELif 5 0^52 

IB2TFT2 0o^-b««»ril«|«i:©lB«:«5 

*tT*5 9. ^2 TFT 2 0<£>^**/Vffi«l 6 c 

[0063] I3TFT3 0©y^S«3 6 s N 

s ^S2ti8M2TFT2 OiDy^ii 
1 6 s fc*lX^*I^NKS^fcJi3fi<0#aa5«Eil»3 4 

44, **9>f ^4 8«r*tf**^*riio-C»J*Sn 
fcJB l ¥«ftHftlWi l 8 [cmn£titz.^>? ? h*— ;v 

^^UTEI7 (b) l^i-J; fiELi^SO© 
^®5 2 <h^^ixTV>^> 0 

[o o 6 4] m±<D x ? ttmmi&mx}^ immftic 

^tt^timi. S2MI3TFT 1 0, 2 0, 3 0 <D 
3SI(7)TFT^MtTV^^\ I2TFT20^L 

Tn c hTFT*rfflv>Sr.i:dS-5riS*[ilKfl|^(D«ffi|j: 

<fct), 3li^rtl^(DTFT1 0, 2 0, 3 0fiH- 

xa*«TiRi«F^»riii-sr i*nriB-c*>5 0 Sot, 

[0 0 6 5] t«ELl^5 Oli, I TO (Indium Tin 
Oxide) *^e>ft5SW©B«5 2t, MtfAlii? 

****tt-CWu 83 (b) (c^-TJ: 5*-S4El fflS 

^^ttrv^^o &3b\ 0 7 (b) ±ie* 

5 2 P ^ttfc^ 2 5pa<kl6aJi 6 
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1 ffiBOLZtixts V s ffifbttti 6 1 te. 

RXtm 3 T F TTgj&ffi^ «il««:Iotfc 

[0 0 6 6] fSft^Jl 5 1 te, r (D^J-CIL ^{ffl^^ 

mm s 6^^?^jx.^^^^^c t J:oTJIl^caa*^rv^ 

5 0 MI5 5te^Mi^J%&50S;Ltf. R (30 , G 
(St) , B (W) ^f(l!9 ^T«btbfc^7-^^S^ 



5 0 — /Mti£Jl5 4. m^lai£Ji 5 6 te, 0 7 

( b ) \cm^~rz> x 5 ^w^i-at tt*i^Mt§ 
^th^jmxh^o . fes^Ttg 5 5 1 mmn<o 
um>m^xh^\ &micm^bnz&m^\,^x-- 
mzmfzk&sTvmvxhZo 

[0 0 6 7] /^mm 54 : N B P . 
3£}feJf 5 5 : l/y K (R) • • • (A 1 

q 3 ) \,cfc&<Dh*-'<^b (DCJTB) £ ?\ 

^y-^ (g) • • • (a i q3 ) \zm&<o 

h'sO h (Coumarin 6) & K— :A 

^/l (B) • • • b**^ (A 1 q 3 ) KHQ<D K 

— h (Perylene) * K— ^ 
HT-fl^B 5 6 : A 1 q 3 ^ 

fty^^A (L i F) *S:fflv>fct:^aAlS:»*tt 
JBv^fcSS l XtfS 2 /HHi3l«d^«^;SixTv^T t 
ttt5**l5 5«:fli;tTv*5j&s, fflv^#£H;iJ;o 

sre*^^*)*,, #*s, mmzxmmistzttn<DjE 

r N B P J • • ■ N . N ' -Di ( (naphthalene- 1 -y 1) -N , N ' -diphe 
nyl -benzidine) ^ 

TA 1 q 3 J -Tr is (8- hydroxyquinol inato) aluminum. 

TDC J TBJ (2-(l,l-Dimethylethyl)-6-(2-(2,3, 
6,7-tetrahydro-l , 1 , 7, 7-tetramethyl -lH,5H-benzo[ ij ] 
quinol izin-9-yl)ethenyl) -4H-pyran-4-yl idene)propan 
edini tri le. 

r Coumarin 6J * • *3- (2-Benzothiazolyl) -7- (diethylam 
ino) coumarinv 

TBA1 qj ••• (1 ,r-Bisphenyl-4-01ato)bis(2-raethy 
1-8-quinolinplate-N 1 ,08) Aluminum. T?&>5 0 

[0 0 6 8] B8Sr#HSLT, *3SK^Hlfi»ffi 

\z&%mm<Dm<r>mm^^xmw'tz>o ms 1*0 sic 
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It, Si TFT 1 0 (Off — hH^ 2 Sr^ffi U£* — hfs 
#GSr#t»i-5-y— F7^f^4 I36S, S3TFT30© 

y-hm®3 2Sr*ffi-r^^^, mmnM^^ynk 

W«ELiSf^5 0<£>6gffi5 2fc©BK. ¥-^2TF 
T 2 0^i2fi^tuTV>5^-efc5o 4TFT 1 0, 2 
0, flCs, tiEL^SO^fift 

Brffi»jgi3\ 0 7 (a) — (c) <bi5i£*iILTV^ 0 
0 8<D«/*lC*S^Tfc, f2TFT20|j:n 

c h-TFTxm&ztix&Q , h y^^ratff 

[0 0 6 9] H8(0«^ffi|t?tt, h^-OM 1**. 

SlTFTl 0<DV— h®^2 ^I3TFT3 0(Dff— 

*^y-h7^y4lT*J:<, #®i!itf>7^£fg«&*:<£> 
#j£<1~5r £a^tB£ftoT^5 0 $3TFT30(^) 
tBttJI 3 6ft 0 8 HTFT10 tf>#gSjJf 

6iftri:, roii)l6 ( J:i9y-h7^y4l^feI 
frfcteg^Ifi^in/tv^o TFT l 0ic^-^{f 

^Zmffi-tZy*—*?-! ^4 2te^ ^(DI3TFT30 
6<0±:fr§:#iBoTV^ o * tt, I3TF 
T30O KW HBStiK^- *7>f >"4 2 ^fflt^J 
*"fpJtCga?(I$ttTV^**^>f ^4 8l^ic^^tV^ 
5o r(Dl3TFT30^)KKyffii36dlt #il 
SSRBEiB 3 4 fc: J; o T\ 0 8^te|g»)SM^>f ^4 4<D 

&8, f 2TFT2 0^y-^M*l 6 s. Xl5*«E 

L^T-5 0(7)^5 2^-^:tt^^aSJg!^i^rv^5 0 
[0 0 7 0] H8 tm6 b*tm.~tZ>bWhti*t££b 

IC, Igam^^^ V4 4^^f^^^tt5gESe 0 ry^^ 
E L*^5 0©»«5 2<DM&mm&fc<m%£tlX& 

[0 0 7 1 ] **5 % K±^RW^*5V^TSI 1 — SR 3 T F 

tio, 20, 3 o©tt»»*cr4«t*t-eix*JSfts/3 3 

t5 0 ^cO#^, K7^/^TFT(C(j:CMOSSig 
36S»ffl$ix5ri:35S^<. nch-TFTMpch- 
TFT(OMS!:Mt5M^$)5o — r^e/i^^T 

^ v y a y S:#sf «ot f t icgstsi^, &mm& 

5o c\<Dtz.£>^ &$&W(D& 3(-#®i(-3lS^)TFT 
Sr^i-5^lC4oV^r. V>ftl(DTFTtnch-T 
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FTfrXffij&XtZtzib. S2TFT20l:pch-T 
F T bfc»fr t Jt«Lt , JK3Sxa«rJ:9«*ft 

[0 0 7 2] #TFTfc:o^Ttt, 

^^^PbIICLD (Lightly Doped) ffittflS 

[0 0 7 3] ftl^ **lfc»tBfc:*5l^-C* ^BISItcKtt 
fc y i? y hm<vm 3TFT30 <DW\Z%l}(Dm&\CO\,^X 

i(DJ:5^1TFT10t H«**>f ^ ismx-zs* 

[0 0 7 4] ^ttiftlCte. t!ELi^5 0(D|fi-i 
•r-5fcfetc > lv>5r ir^s-ct 5 C |2TFT20^y- 

/wait^ft-ci^jwra'K tiELi^5o«iji5 20 
s»ms, iaie*aEffliB^iia, 08 

H^lcSSl^T, £H*©#3TFT3 0*rai*XW:JHK: 

*«JWIB*T«* ft«>*«»IB36S*ft*«m»C3(r«EL* 
^5 0t©a#SMl3TFT3 O^LTMSt 

[0 0 7 5] te©ffljftf4, S3TFT30 Sr«I*.tfX« 40 

Ot*— ^{i#Sr*S5iA/-CS2 TFT 2 0 Sr^-^SlirS 

>f >-4 4^^2TFT2 0 <£> K — X Wzffitl 

So SoT, !2TFT20©y^tJE^ tiEL 

^ 5 0 mtifcjja $ n 5 m^sicus c fcmff t * 5 &~rx 

fcSfcfc. ^O^^l3TFT3 0?:tyMtT, r 
m «:**9>f >4 8©«flEjBI«ftif^J:oT, tiE so 
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[0 0 7 6] JJcK. -ha£<E>S 2 T F T 2 0 Oflfe^flfjgtC 
oV^Tl^t5o r^2TFT20©*^!l 
-efo<9. H7 60«fietffi3S"t-5^Ltt, ^2 TFT 2 0 

9>f h K— ^ (LD : Lightly Dope : il^L D D t 
PftfJXTV^) ?l«S:tt 5 V^^>5 L D DS(DT F T 

V>Tf2. ^2TFT2 0^r ^f^lf ?V*f — h CO — flxKj&fil 
J*iU rjbfcLD««l 6 LD^tttV^o -tt£t> 

1116 ©fA»»tD^- h»«R4©±*fctt^- h 

nM2 4 3&sE«sti/rv^ 0 

[0 0 7 7] fgftS 1 6 <D^«8«S^f4, hSS^IC 

K-^Stifc K w y««i 6 a, y-*ffi« 

1 6 sasKfrfcttTl^o ^bT, ttftJI 1 6(D^ h 
««2 4^T*«^f t ^;^i 6 c bte^X&i 

9. ^©jg»f i6©ft*/^«i6ci;, y—*m 

«16s, K W 1 6 d t ©m*Sffi»*?F#&*tt 

At-<fc5LD£H«l 6 LDt4otv^ 0 
[0078] $2TFTi: Lt, ^ CO £ 5 ftJ^S b ^ >- 
* ^lt^# ft L Dffi««r*i-5 TFT SrSUSr* 

<5o 

[0 0 7 9] TFT 2 0^- (^^ 

[0 0 8 0] SWSHJiy— h«*2 4 0BftXt»f-cy— h 

H24^it (D«»SrWffi: b *^ 3 1 # fc 

bfc(Z>4:I^CS6*36 s #e>tttLtf. iS^ttt^y— Mffi2 
4 0««rWSUJDC<*-flJ:-*-*, UBiUrtJciisitSIlP* 

[0 0 8 1] ft*5. rcoi: J^LDfgft Si TFT 
10^ K9>f ^EH6©TFTfc*5V^Tt«ffl**tS» 

[0 0 8 2] **JS^jSlC*5V>Tfi. S2TFT201: 
*3lt5 L D©f«Srf 1 T F T 1 0^ K9>f'<ISfcG> 
TFT iCtb^^C^ < b/c 0 

[0 0 8 3] Si TFT 1 o^»K9>r^ia»i: 

tC x I2TFT20OL D^«^IU 1 0 «fc 5 
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coy- hmmtm^<Dm<D?- hmffi&jHvMxtf «t<K 

[0 0 8 4] rOJiptC, LDDfifag^-TSr 

XZZ> 0 R»tBPWfli±t5©^ — ffft 

[0 0 8 5] *fc, BllKift, ttW^K^ffioairiiSr 
K3 lSr^UTV^o t>. BftSiCS 

I3TFT 3 0*3±tf#»E 20 

0©^^t-K3 l^K^tfetbTVNSo - 
0^*-K3 1tt, 82TFT2 0iH-©«M» 
oTFTTM^ti, tOTFTOy-hKW^IB* 

[0 0 8 6] ^<D?4*— K3 1 SrSttScarKiio 

t\ i2TFT20(^y-MK > ^f«EL5 0tf>gi 
lit (V t F) ^^>r^-— K3 1 (OHffi (V t n) fcf^ 
^■«-g-i:©fPlcK^t"5ri:^-eS, tlELSO^T 
FT h9>^**0>BMft&*« feoV\fc0§&ffcb-Cfc* 
[:t^{fti^^o/ciiit^i2TFT 2 O^^r 30 

[0 0 8 7] -t-ftfcfe, y**— K3 l^lSttSw^tC 

[0 0 8 8] **5. r(Dlp]^^*5V^T^, ^3 TFT 3 
Oj&SKttbJxTl^o ttt, :^)l3TFT30ia 
9. tiE Li^ 5 0 ©7 / - Kltfi^IMfitfc 

ts (ii#£:3l#i£<) :tiaot, 
tsr^^tt^o ^3 tft 3 ooy— ^{iom 

^i~5r^lcJ:oT. lraEL*fi:*5*t^>ft<i<) 

*«**K**tf r ^ *r*Mt 5 r £ #-z 

[0 0 8 9] £fc. ^IIICi3TFT3 0^fe5t 



RGBt|l:yt7h7^yRSL^MU RGB 
fetc^-^$^:5^PaSr^Hi- 5: tX\ RGBS©** 

[0 0 9 0] Ell 2\Z.fc, (HI l^)i3TFT3 

o^y— h&v±iy h^>r >rs l-ch:*< . tf—h? 

tfc, bi i^©^t^«o^^j*^e>tt5o -r& 

fc>*>. ^-h7>fyGLMU/5^^ il TFT 1 
O^tyLt, f-^7^>'DL©i2TFT20(D^ 

fc. ^3TFT3 0^yf5fc^ fl7^yVL^ 
f)(DtW2TFT2 0, l3TFT30^Lfii 

[0 0 9 1 ] JJclC. f-^7-fyDL^T35S5rt 
"C, ^1. I3TFT 1 0, 3 oas^lcft!). ^2T 
FT2 0^5>©t«lt *«EL*^5 OfcLflHx. 

[0 0 9 2] tiEL*^5 0©lfl (12 

T F T 2 0 fC^JgcSHTV^^fiJ) <0«ffitt. ^iEL5 
0lc*Stt5WE|$TV t F«_L<DSfffC7S£ 0 ^ 35. # 
>ft-K3 1 K*3**<5«JES*TV t xi&fttEl-Zizib. 
l2TFT20©^h«E^ tiELf^5 0l:i 
«t^iii£ttTV^5^t^«IEL^5 0(OB3ffl: (V t 
F) +^t-K3 1©SM (Vtn) +tfx^-«^ 
mffi (V v i d e o) ±J&a>J; 5 K*? 

7 y * icisif Hffift< v £ « W-r 5 - 

[0 0 9 3] 

[0 0 9 4] KKitilR^Srlbf^S-erSfcfccOx — 

[El 2] *«^©#Bi3R^«»-t-5y — hfi#XWy 
ir ;y h^S:^-t-5[HlKO«*WS:^"ria-efc5o 
[S3] m2(D\E\&<DW)Yt$:^~f?'C $ lsJf?-\- V 

[B4] n ^> j c« 5 mm E L |R ^ ^ ^ib 
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[96] B4 ^^-riUte«J5fcS:fflx.fc 1 MSf^fc 9 <D 
[07] 0 B-Bi»2fctfC-C*|fc:i& 

[0 9] L D«56©T F T<0#rt««:«i"HT?*>So 
[010] LDI«^< LfcTFT<D«fifc0y«r* 

[011] **WO*®*lc«j|&i-5^- hfffM 

[012] *%^cD«-w^t-«*&*r^y- ns#xw 

[013] tt*©7^T>f ^ h 9 ^^SOt«E L 



10 



[«F-J§-G>«WH 

2, 2 4, 3 2 y-hmffi, 7 fitftMHOjfflll 

8 M$i^i2HI N 10 glTFT (X>f 
yf^ffi»Rh7^*) . 14 JimifiHK* 2 
0 ^2 TFT (*^-IB«ffl»B!b9^^^) . 2 6 

SERE* . 31 waE9mm?>r*~- 

h\ 3 4 *aS^ia^> 3 0 I3TFT (X>fyf 

y^ffl»ih7^^) . 40, 4i 

(GL) . 4 2 Zy-O (DL) , 4 4 mWiM 

M^J^ (VL) , 46 ytyh?^y (RSL) , 
4 8 ^S^-T> (SL) , 5 0 tlELl^ 5 1 
SSftSTP Jl, 5 2 BUS. 5 4 5 5 

K3t», 5 6 m^mm.m, 57 61 ^2 

¥fflftl6&Ji* 10 0 SjKK9>f^ 110 i/7b 
120 ffi^gp, 1 2 2, 1 2 4 TVK^ 

-bo 
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-120 



(b) 
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RS1 
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120 
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3K007 AB02 AB04 
BB07 DB03 

5C080 AA06 BB05 
DD29 EE 19 

5C094 AA04 AA07 
CA19 DB01 
FB12 FB14 

5F110 AA04 AA16 
EE04 EE28 
HL03 HM14 
NN78 



AB17 AB18 BA06 
GA02 GA04 
CC03 DD05 DD22 
EE29 FF11 
AA55 BA03 BA27 
DB04 EA04 FB01 
FBI 5 FB20 
BB02 CC02 DD02 
GG02 GG13 HJ01 
HM15 NN73 NN74 
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